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Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims : 

1. (Canceled) 

2. (Currently Amended) Th e method of olaim 1 A method of monitoring an i ndustrial 
process using a partial least squares approach comprising: 

constructing predictor and response matrices from reference data of the process, the 
predictor matrix bein g comprised of signals of the mani pulated and measured disturb ance or 
cause variables of th e process (predictor variables), and the response matrix being comprised of 
the controlled or effect variables of the process (response variables V 

decomposin g the predictor and response matrices into rank one comp onent m atrices, each 
of said component matrices being comprised of a vector product in which one vector (the score 
vector) des cribes the variation and the other (the loading vector) the contribution of : he score 
vector to the predictor or response matrix., 

decompositi on being performed by creating a parametric regression matrix b a sed upon 
iterations of the decomposition of the predictor and response matrices. 

characterized by creating generalized t-scores which describe any significant variation of 
the process including variations of the predictor and response variables, and generali z ed residual 
scores whi ch represent the prediction error of the partial least squares model and residuals of the 
predictor matrix, and 

plotting the generalized t -scores and the generalized residual scores over time to generate 
a monitoring chart for visual display. 

wherein the generalized scores are calculated by constructing an augmented matrix, 
denoted here by Z and of the form Z = [Y : X], where X is the predictor matrix and Y is the 
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response matrix, and constructing a score matrix T n = T n ° - in which T n ' and En ' are generally 
of the form: 

the columns of the matrix T n providing the generalized t-scores and the columns of the matrix 
En the generalized residual scores, where 3 denotes an MxM identity matrix, and 3^ is the 
PLS regression matrix. 

3. (Currently Amended) The mothod of oloim 1 further comprioin gA metho d of 
monitoring an industrial process using a partial least squares approach comprising: 

constructing predictor and response matrices from reference data of the proc ess, the 
predictor matrix being comprised of si gnals of the manipulated and measured distur bance or 
cause variables of the process (predictor variables), and the response matrix being c o mprised of 
the controlled or effect variables of the process (response variables). 

decomposing the predictor and response matrices into rank one component matrices, each 
of said component matrices being comprised of a vector product in which one vecto r (the score 
vector) describes the variation and the other (the loading vector) the contribution of t he score 
vector to the predictor or response matrix. 

decompositio n being performed bv creating a parametric regression matrix t used upon 
iterations of the decomposition of the predictor and response matrices, 

characterized bv creating a first generalized score vector which describes any significant 
variation of the process including variations of the predictor and response variables, and a second 
generalize d score vector which represents the prediction error of the partial least squares model 
and residuals of the predictor matrix, 
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plotting the first generalized score and the second generalized score over time to generate 
a monitoring chart for visual display, and 

identifying abnormal process behavior, at least in part, by analyzing the residuals of the 
response variables. 

4. (Currently Amended) A method of monitoring a process which comprise:!: configuring 
a multivariate statistical process monitor by the method of claim 4-2, and identifying abnormal 
process behavior, at least in part, by analyzing the residuals of the response variables. 

5. (Canceled) 

6. (Currently Amended) A method of monitoring a process which comprises; configuring 
a multivariate statistical process monitor by the method of claim 23, and identifying abnormal 
process behavior, at least in part, by analyzing the residuals of the response variable 3. 

7. (Currently Amended) A method of monitoring an industrial process by a partial least 
squares model, comprising: 

constructing a predictor matrix from reference data of a process being monitored, the 
predictor matrix comprising signals of predictor variables; 

constructing a response matrix from the reference data of the process being monitored, 
the response matrix comprising signals of response variables; and 

decomposing the predictor and response matrices into rank one component matrices by 
creating a parametric regression matrix based upon iterations of a decomposition of :he predictor 
and response matrices, each of the rank one component matrices comprising a vector product in 
which a score vector describes a variation and a loading vector describes a contribution of the 
score vector to the predictor matrix or the response matrix, characterized by a first generalized 
score vector which describes any significant variation of the process including variations of the 



PACE 6/13 * RCVD AT 6/10/2005 7:16:47 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-1/2 " DNIS:8729306 * CSfD: * DURATION <mm-ss):04-42 



06/10/2005 19:19 FAX 



(2)007 



Applicant : Uwe Kmeger et al. Attorney's Docket No. 15811-002001 

Serial No. : 09/815,274 

Filed : March 23, 2001 

Page : 5 of 11 



predictor and response variables, and a second generalized score vector which represents a 
prediction error of the partial least squares model and residuals of the predictor matrix ; and 

generating st atistical mo nitoring ch arts representing variation of predictor and response 
variables together with their residuals, to detect abnormal situations in the continuou s 
multivariable process, wherein the statistical monitoring charts include: 

a T-squared monitoring chart representing variation of the predictor and response 

variables: and 

a O monitoring c hart representing at least variation of residuals of the response 

variables . 

8. (Canceled) 

9. (Currently Amended) Th e oystom of claim 8, A system for monitoring a : ontinuous 
multivariable process based on a partial least squares model for which m ore than two* latent 
variables a re retained, including plotting no more than two statistical monitoring che rts 
representing variation of predictor and response variables together with their residua l s, to detect 
abnormal situations i n the continuous multivariable process, wherein the twe-statisti:al 
monitoring charts comprise: 

a T-squared monitoring chart representing variation of the predictor and response 
variables; and 

a Q monitoring chart representing at least variation of residuals of the response variables. 

10. (Currently Amended) The system of claim 89, wherein the twe-statistiw 1 monitoring 
charts have a time base. 

1 1. (Currently Amended) The system of claim 89, wherein the response var ables are 
not under closed-loop control with the predictor variables. 



PACE 7M3 * RCVD AT 6/10)2005 7:16:47 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1tt * DN1S:8729306 * CGID: * DURATION (mm-ss):04-42 



06/10/2005 19:19 FAX 



g] 008 



Applicant : Uwe Krueger et al. Attorney's Docket No. 15811-002001 

Serial No. : 09/815,274 
Filed : March 23, 2001 
Page : 6 of 11 

12. (Currently Amended) The system of claim £9, wherein the multivariate statistical 
process monitoring system is operable to detect abnormal process behavior that affects mainly 
the response variables that are not under closed-loop control. 

13. (Currently Amended) The system of claim S9, wherein a first one of the-two 
statistical monitoring charts is based on a first generalized score vector which describes any 
significant variation of the process including variations of predictor and response variables, and a 
second statistical monitoring chart is based on a second generalized score vector which 
represents a prediction error of the partial least squares model and residuals of a predictor matrix. 

14. (Currently Amended) An industrial process monitor comprising a multivariate 
statistical model of the process, the model having been configured by a partial least squares 
approach, wherein predictor and response matrices are constructed from reference dai;a of the 
process, the predictor matrix being comprised of signals of the manipulated and mes-sured 
disturbance or cause variables of the process (predictor variables), and the response matrix being 
comprised of the controlled or effect variables of the process (response variables), decomposing 
the model configured t o decompose the predictor and response matrices into rank one component 
matrices, each of said component matrices being comprised of a vector product in which one 
vector (the score vector) describes the variation and the other (the loading vector) the 
contribution of the score vector to the predictor or response matrix, decomposition bsing 
performed by the creation of a parametric regression matrix based upon iterations of the 
decomposition of the predictor and response matrices, the model further configured by the 
creation of a first generalized score vector which describes any significant variation of the 
process including variations of the predictor and response variables, and a second ge neralized 
score vector which represents the prediction error of the partial least squares model and residuals 
of the predictor matrix , and the model configured to plot the first g eneralized smrt> a ^ th* 
second generalized sco re over time to generate a monitoring chart for visual display, wherein the 
industrial process mon itor is arranged to identify abnormal process behavior, at least i n part, bv 
analyzing the residuals of the response variables . 
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15. (Currently Amended) An industrial process monitor eta oloim e d in claiBH^An 
industrial process monitor comprising a multivariate statistical model of the process , the model 
having be en configured by a partial least squares approach, wherein predictor and m sponse 
matrices are constructed from reference data of the process, the predictor matrix being comprised 
of signals of the manipulated and measured disturbance or cause variables of the pro cess 
(predictor variables), and the response matrix being comprised of the controlled or t flfect 
variables of the proc ess (response variables), the model configured to decompose th s predictor 
and response matric es into rank one component matrices, each of said component matrices being 
comprised of a vector product in which one vector (the score vector) describes the v a riation and 
the other (the loading vector) the contribution of the score vector to the predictor or response 
matrix, decompositio n being performed bv the creation of a parametric regression rr atrix based 
upon itera tions of the decomposition of the predictor and response matrices, the, model further 
configured bv the crea tion of generalized t-scores which describe any significant variation of the 
process including vari ations of the predictor and response variables, and generalized residual 
scores which represen t the prediction error of the partial least squares model and res duals of the 
predictor matrix, and the model configured to plot the generalized t-scores and the g e neralized 
residual scores over time to generate a monitoring chart for visual display. 

wherein the generalized scores are calculated by constructing an augmented matrix, 
denoted here by Z and of the form Z = [Y = X], where X is the predictor matrix and Y is the 
response matrix, and constructing a score matrix T n = T n ° - in which T n " and En° are generally 
of the form: 

E; = [En':FjfB ( ^:3J J R n 
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the columns of the matrix T n providing the generalized t-scores and the columns of the matrix 



E„ the generalized residual scores, where S denotes an MxM identity matrix, and jl™ is the 
PLS regression matrix. 

16. (Currently Amended) An industrial process monitor as claimed in claim 4415, which 
is arranged to identify abnormal process behavior, at least in part, by analyzing the residuals of 
the response variables. 

17. (Canceled) 
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